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Abstract 

   PT. Sawit Inti Raya is engaged in palm oil processing. This company was 

established because of the large potential market for palm oil processing and the large 

number of palm oil farmers in Riau. However, in recent times, PT. Sawit Inti Raya has 

faced a complex problem. The problem is the large number of damaged fresh fruit 

bunches provided by palm oil farmers and received by the company. The extent to which 

quality control in PT. Sawit Inti Raya's production is assessed in this study, the Seven 

Quality Control method is used. The data used in this study came from rejected products 

from February, March, and April 2024. At PT. Sawit Inti Raya, the highest level of 

defective products was caused by environmental conditions, overripe and damaged fruit 

bunches, and pests. The results of the study indicate that the most important 

improvements must be made. First, farmers must be trained in the correct FFB harvesting 

techniques, use monitoring tools, conduct regular inspections and use of pesticides, and 

monitor and adjust harvesting methods. 

 

Keywords: Raw materials, Palm oil, Palm oil, Fresh fruit bunches, Fresh fruit bunch 

quality, Quality control 

 

INTRODUCTION  

The palm oil industry has become one of the most strategic sectors in Indonesia's 

economy, serving as a significant source of state revenue and employment for millions 

across the country (Palm and the G20, 2022). In 2023, the industry generated 
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approximately IDR 88 trillion in tax and non-tax revenues and remained the largest 

contributor to Indonesia's non-oil and gas exports, accounting for about 3.5% of the 

national GDP annually (GAPKI, 2021). As the world's largest producer of palm oil, 

Indonesia bears a significant responsibility to ensure the quality of palm oil products 

exported to various countries (Palmoilmagazine, 2024). According to Sinambela (2020), 

fresh fruit bunches (FFB) play a crucial role as the primary raw material for crude palm oil 

(CPO) production, directly influencing both the quality and quantity of oil extracted. 

To optimize the Oil Extraction Rate (OER), FFB used in palm oil processing must 

meet specific quality standards that include maturity, physical condition, moisture content, 

and cleanliness (Sinambela, 2020). The quality of FFB significantly affects the chemical 

composition of the resulting oil, including its free fatty acid (FFA) content, which, when 

excessive, can lower the quality of crude palm oil (Hasibuan, 2020). Previous research 

indicates that the water and oil content of palm fruits change during the ripening process. 

Fruits harvested prematurely contain higher moisture and lower oil content, while overripe 

fruits yield more oil but with higher FFA levels (Sinambela, 2020). Ensuring optimal fruit 

maturity for harvest remains a challenge, with variations in ripeness affecting both the oil 

yield and FFA levels in different parts of the bunch (Yee Being et al., 2020). 

PT Sawit Inti Raya, a leading palm oil processing company, depends on high-

quality FFB supplies to improve production efficiency and productivity. However, several 

challenges hinder quality control processes, one of which is maintaining a stable supply 

of FFB that meets quality standards. Delays between harvest and processing at the mill 

often result in low-quality FFB. Such delays can lead to reduced oil content and increased 

FFA levels, thus lowering production output and raising processing costs. Furthermore, 

weather changes, such as heavy rainfall, negatively affect the quality of FFB received at 

the mills. Rain may delay the transportation of harvested fruits, thereby increasing the 

moisture and FFA levels in FFB (Hasibuan, 2020). 

To address these challenges, PT Sawit Inti Raya needs to implement stricter 

quality control measures to ensure that the FFB meets expected quality standards. This 

step is crucial for maintaining the company’s competitive edge, especially given the global 

market's demand for high-quality and sustainable palm oil products. The palm oil 

processing industry faces ongoing pressure to improve product quality standards due to 

growing competition. Consumers are increasingly concerned about the quality and 

sustainability of palm oil products, which are largely influenced by the quality of raw 

materials, particularly FFB. Thus, to remain competitive in the market, PT Sawit Inti Raya 
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must conduct stringent quality control of incoming FFB and identify key components that 

affect quality. 

This report aims to analyze the quality of FFB received by PT Sawit Inti Raya by 

identifying major issues related to the decline in FFB quality and providing 

recommendations for improvement. The analysis is expected to offer a clearer 

understanding of the importance of FFB quality management for the company and how 

appropriate measures can enhance efficiency, reduce production costs, and produce 

high-quality palm oil products that meet market demands. 

 

LITERATURE REVIEW 

Raw Materials 

 Raw materials are basic materials used in the production process or manufacturing 

of goods. These commodities are often traded on global commodity exchanges. In an 

economic context, companies acquire and sell raw materials in the market, because these 

materials play an important role as elements in the production process (Banton, 2023). 

Raw materials as raw materials have a crucial role in ensuring the smooth running of the 

production process. If the supply of raw materials is insufficient, this can cause disruption 

to production. In addition, the quality of raw materials greatly affects the quality of finished 

products (Astanti et al., 2020). 

 

Palm Oil 

  According to the Department of Agriculture (2007), palm oil is an industrial and 

plantation crop that produces cooking oil, industrial oil, and fuel. Two palm species, Elaeis 

guineensis and Elaeis oleifera, are commercially cultivated for palm oil production. Elaeis 

guineensis originates from West Africa, between Angola and Gambia, while Elaeis 

oleifera is native to Central and South America. Palm oil gained popularity following the 

Industrial Revolution in the late 19th century due to the rising demand for vegetable oil 

for food and soap industries (Indonesian Plantation Agency, 2007). The oil palm tree can 

grow up to 24 meters, producing bunches of small, reddish-black fruits with oil-rich flesh 

and skin. The oil is widely used for cooking, soap production, and candles, while the 

residue serves as animal feed, particularly for poultry. Physiologically, the plant features 

compound dark green leaves, a trunk covered by frond scars for about 12 years, fibrous 

roots with aerial structures for aeration, and separate male and female flowers that mature 

at different times. Its fruits vary in color, ranging from black and purple to red, depending 

on the seed type. As the world’s largest palm oil producer, Indonesia's palm oil industry 
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directly and indirectly employs 16 million people, making it a vital strategic commodity for 

the country’s economic development. Notably, palm oil has the highest economic value 

per hectare among all oil-yielding crops worldwide (Nasution et al., 2014). 

  Palm oil is a major global commodity dominating the vegetable oil market for the 

food industry and serving as a renewable biofuel source (Cattau et al., 2016). As the 

world's largest palm oil producer, Indonesia benefits economically from this industry 

(Mubarika Raisa et al., 2023). In 2009, data from the Central Statistics Agency indicated 

that almost all regions of Indonesia are suitable for palm oil plantations (Syahza & Asmit, 

2019). A critical part of the palm oil plant is the Fresh Fruit Bunch (FFB), harvested and 

processed to produce palm oil, palm kernel oil, and other derivatives (Krisdiarto et al., 

2017). Ensuring both the quantity and quality of FFB is essential for the palm oil industry. 

Proper harvesting methods and timing significantly affect FFB quality, with Free Fatty 

Acid (FFA) levels naturally increasing by 0.1% every 24 hours after harvest 

(Mangoensoekarjo & Semangun, 2008). The ideal FFA content should not exceed 2-3% 

when FFB enters the milling process. Physical damage during handling, such as bruising, 

accelerates lipase enzyme activity, leading to a rapid increase in FFA levels (Hardani et 

al., 2020). Therefore, meticulous planning of harvesting and transportation is crucial to 

achieve optimal oil productivity, acceptable quality, and cost efficiency. Maturity level is 

also a key determinant of FFB quality, as fully ripe FFB contains the highest oil content 

and the lowest FFA levels (Razali et al., 2012). Proper maturity fractions during harvest 

directly impact palm oil yields and FFA levels, with higher fractions improving oil yield but 

potentially increasing FFA content if mishandled. 

 

Quality Control 

  Quality control is a crucial component in every industry to ensure that products or 

services meet specific standards. According to Besterfield et al. (2018), quality control 

refers to the processes and actions used to meet requirements and enhance customer 

satisfaction by fulfilling their expectations. In the palm oil plantation industry, quality 

control plays a vital role in maintaining high standards for palm oil products. It ensures 

that the established standards for harvesting, processing, and storing palm fruits are met, 

ultimately producing high-quality palm oil. This not only satisfies customers but also 

enhances the reputation of plantations and the industry as a whole. Quality control 

involves monitoring various aspects, such as fruit maturity, processing time, and storage 

conditions. By implementing quality checks at each production stage, plantations can 

ensure that the final product meets expected specifications through regular inspections, 
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testing, and documentation. In conclusion, quality control is essential in the palm oil 

plantation industry as it helps improve product quality, boosts customer satisfaction, and 

provides a competitive market advantage. Further research is encouraged to explore how 

quality control impacts palm oil product quality in this sector. 

 

Seven Tools 

  The seven tools for quality control are basic statistical instruments designed to 

effectively solve problems. These tools were introduced and developed in Japan by 

quality experts such as Deming and Juran. According to Kaoru Ishikawa, these tools can 

address up to 95% of existing issues. They played a significant role in the resurgence of 

Japan's industries after World War II. The QC tools include the Pareto Diagram, Cause & 

Effect Diagram, Histogram, Control Charts, Scatter Diagrams, Graphs, and Check 

Sheets. These tools are essential in manufacturing industries for monitoring operations 

and promoting continuous process improvement. By utilizing these tools, the root causes 

of problems can be identified and resolved, ultimately improving manufacturing 

processes. Direct observations on production lines and statistical tools are also used to 

investigate types of defects on the production line. 

 

Failure Mode and Effect Analysis (FMEA) 

  Failure Mode and Effects Analysis (FMEA) is a systematic approach for identifying 

potential failures in designs, processes, or systems. It involves analyzing possible failure 

modes, their impact on the system, and their criticality levels. FMEA is used to assess the 

risks associated with different failure modes and prioritize actions to reduce or eliminate 

these failures (D.H. Stamatis, 2003). As a crucial tool for proactively identifying and 

mitigating potential failures, FMEA enables organizations to prioritize actions based on 

identified risks and implement changes to enhance reliability, safety, and quality. Due to 

its effectiveness in reducing failures and improving overall performance, FMEA has been 

widely adopted across various industries, including aerospace, automotive, healthcare, 

and manufacturing (Sharma and Srivastava, 2018). 

 

RESEARCH FRAMEWORK 

Based on the description and explanation of theoretical investigations and 

hypotheses, a research model can be created which is used in this research. This 

research model is shown in the following figure: 
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Figure 1. Research Framework 

 

RESEARCH METHODS 

This research was conducted at PT Sawit Inti Raya, located in Bongkal Malang 

Village, Kelayang Sub-district, Indragiri Hulu Regency, Riau Province. The company 

operates in the palm oil processing industry, with the primary focus of this study being the 

production team, specifically the quality control division. The research aims to identify 

factors contributing to the low-quality fresh fruit bunches (FFB) supplied to the company 

and propose solutions to improve their quality. 

Data collection in this qualitative study involved three primary methods: 

observation, interviews, and documentation. Direct observation allowed researchers to 

examine the quality control processes firsthand, including FFB sorting and measurement 

activities. Interviews were conducted with key personnel, such as the factory manager, 

sorting assistant, and process assistant, providing valuable insights into operational 

challenges and practices. Documentation further supported the research by capturing 

photographic evidence of quality control processes and interview records. The integration 

of these methods enabled a comprehensive understanding of the company's FFB quality 

issues and guided recommendations for improvement. 

 

RESULTS 

Seven Tools Method 

The Seven Tools method was applied to process data on defective fresh fruit 

bunch (FFB) reception at PT Sawit Inti Raya in 2024. One of the key tools used was the 

Check Sheet, which systematically collects and organizes data to analyze problem 

patterns. In this study, the Check Sheet was utilized to identify recurring patterns in the 

reception of FFB that did not meet quality standards or showed defects, providing 

valuable insights for addressing quality control issues. 

 

Field Observation 

Drawing 

Conclusion 

Data Collection 

and Interview 

Presentation and 

Data Reduction 
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Table 1. Check Sheet 

Month  Receipt (Tandan) Disability Receipt 
(Tandan) 

February 198579 3219 

March 274889 4367 

April 384567 2219 

 

The Check Sheet analysis revealed that February recorded the highest number of 

defective fresh fruit bunch (FFB) receptions, with 4,367 defective bunches, while March 

had the lowest with 2,219 defective receptions. The Pareto Diagram was then used to 

visualize and prioritize these defects based on their frequency, arranged from the most 

to the least significant issues. The data shows five types of defects: environmental 

conditions (43%), overripe and damaged bunches (27.5%), pest issues (15.4%), high 

moisture content (10.5%), and harvesting techniques (3.6%). According to the Pareto 

principle, the study focuses on the three most dominant defect types—environmental 

conditions, overripe and damaged bunches, and pest issues—since they account for the 

majority of defects. Environmental conditions were identified as the most critical factor, 

while harvesting techniques contributed the least. 

 
Figure 2. Pareto Diagram 

http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/


 

641 
IJEBIR, Volume 04 Issue 02, 2025 

 Copyright at authors some right reserved this work is licensed under a Creative 
Commons Attribution-ShareAlike 4.0 International License. 

A histogram is used to display the distribution or frequency of different values 

within a dataset. Based on the previous Pareto Diagram analysis, the data focuses on the 

three most significant defect types that occurred from February to April 2024. The table 

highlights defects caused by environmental conditions (24,506 units, 43%), overripe and 

damaged bunches (15,670 units, 27.5%), and pest issues (8,796 units, 15.4%). As shown 

in the histogram, defects due to environmental conditions have the highest frequency, 

accounting for 24,506 defective bunches or 43% of the total defects. This emphasizes the 

critical impact of environmental conditions on fresh fruit bunch quality. 

 

 
Figure 3. Histogram 

The Fishbone Diagram analysis is a structured approach that enables detailed 

examination to identify the root causes of problems, discrepancies, and gaps (Gaspers 

V, 2002). This analysis focused on defects caused by environmental conditions, overripe 

or damaged fresh fruit bunches (FFB), and pest issues, considering factors related to 

machinery, raw materials, work methods, and human factors. For defects due to 

environmental conditions, extreme weather and humidity during planting, growth, and 

harvesting phases were key raw material factors. Poor maintenance of transport 

machinery and inefficient shipping and storage methods further contributed, alongside 

poor delivery planning and a lack of knowledge about environmental impacts. For overripe 

or damaged FFB, poor seed quality, suboptimal harvesting equipment, and errors in 
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harvest scheduling were key contributors, exacerbated by human decision-making 

mistakes. In terms of pest-related defects, weak plant resistance, ineffective machinery, 

irregular pesticide application, and poor agricultural practices, as well as inadequate plant 

care and lack of knowledge, were identified as major factors. 

 

Failure Mode Effect Analysis Method (FMEA) 

Failure Mode and Effect Analysis (FMEA) is a method used to identify, recognize, 

and reduce potential failures before they reach consumers (Nannikar, 2012). The table 

below displays the Severity, Occurrence, and Detectability values as well as the final 

RPN values given directly by the head of quality control of PT. Sawit Inti Raya, which in 

each table consists of the 3 largest types of defects consisting of environmental 

conditions, overripe or damaged fruit bunches, and ham. The results of this description 

are an elaboration of the cause and effect diagram that has been discussed above. The 

following is the taking of the RPN values that occurred at PT. Sawit Inti Raya. 

 

Table 2. Failure Mode Effect Analysis (FMEA) calculation 

Mode Of Failure 

(Defect) 

Potential 

Failure 

SEV Cause Of 

Failure 

OCC Current Process 

Control 

DET RPN Ranking 

Environmental 

conditions 

Extreme 

weather 

affects 

FFB 

6 Heavy rain 

or drought 

7 Weather monitoring 

and adjustment of 

harvesting methods 

5 210 2 

Overripe or 

damaged TB 

Late 

harvesting 

8 Harvest 

schedule 

errors 

8 Training and use of 

harvest time 

monitoring tools 

6 384 1 

Pests Damage 

by pest 

attacks 

5 Ineffective 

pest control 

5 Regular inspection 

and periodic use of 

pesticides 

4 100 3 

 

DISCUSSION 

The use of weather-tolerant plant materials can help mitigate the negative impact 

of extreme rainfall and drought on the quality of fresh fruit bunches (FFB). Research 

shows that adapting plant materials to local climatic conditions is an effective strategy for 

coping with climate change (Murphy et al., 2021). Additionally, implementing agronomic 
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adjustment strategies, such as optimizing planting density and applying appropriate 

fertilizers, can further minimize the impact of extreme weather on FFB growth and quality 

(Abubakar et al., 2023). Proper soil moisture management and water conservation 

techniques, including the use of drip irrigation and organic mulching, can help maintain 

FFB quality even under unpredictable weather conditions (Khan et al., 2024). 

The adoption of technological maturity detection systems can optimize harvest 

timing. Advanced technologies such as deep learning systems or smartphone-based 

maturity detectors can classify FFB maturity in real-time, enabling more precise decision-

making (Suharjito et al., 2023). Furthermore, analytics-driven harvest schedule 

optimization, using models that combine simulations and prescriptive recommendations, 

can help reduce scheduling errors by analyzing historical and current data (Escallón-

Barrios et al., 2022). Visual and image processing techniques for maturity assessment 

can also enhance accuracy in determining the optimal harvesting stage, ensuring FFB is 

collected at its prime maturity (Saeed et al., 2012). 

Integrated Pest Management (IPM) is a comprehensive approach that includes 

pest identification, population monitoring, threshold determination, and exploration of 

appropriate control measures. This approach reduces negative environmental impacts by 

combining biological controls, natural predator use, and limited pesticide application 

(Teng, 2024). Biological control agents, such as predators, parasitoids, and antagonistic 

microorganisms, can effectively manage pests without synthetic chemicals. For example, 

ants and other predator insects help control leaf caterpillars in palm plantations. 

The creation of palm tree varieties with enhanced resistance to pest attacks offers 

another solution to reduce crop damage. This process involves plant breeding to 

strengthen the natural pest resistance of palm trees, contributing to better crop protection 

and improved production efficiency (Egonyu et al., 2022). 

 

CONCLUSION 

After processing and analyzing the data, several conclusions aligned with the 

research objectives can be drawn. The findings indicate that three primary issues hold 

the highest priority: environmental conditions, overripe or damaged fresh fruit bunches 

(FFB), and pest-related defects. The Risk Priority Numbers (RPN) for each defect are as 

follows: extreme weather conditions contributed to environmental defects with an RPN of 

210; delayed harvesting caused overripe or damaged FFB with an RPN of 384; and pest 

attacks, delayed in management, resulted in defects with an RPN of 100. The analysis 

further demonstrates that no single component exclusively caused these defects. Instead, 
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quality degradation was partially attributed to raw material conditions and human resource 

factors. Therefore, evaluations should address the raw material conditions, surrounding 

environments, and farmer capabilities, particularly concerning proper operational 

procedures in line with company regulations. The study found that factors such as 

improper handling time between harvesting and processing and unfavorable weather 

conditions contributed to the decline in FFB quality. This decline directly affects 

production efficiency and the final product quality of palm oil. As a result, stricter and more 

organized quality control is essential to ensure that FFB meets expected standards. The 

analysis provides several recommendations for improving the quality control system to 

enhance the company's productivity and competitiveness in the increasingly challenging 

global market. 

 

RECOMMENDATION 

To address the decline in the quality of Fresh Fruit Bunches (FFB) at PT Sawit Inti 

Raya, several strategic actions focusing on raw materials and human resources are 

recommended. Future research can explore more efficient methods for training 

employees in FFB harvesting and processing, investigate innovative ideas for post-

harvest and harvesting management, and analyze their impact on FFB quality. 

Additionally, studies could examine the implementation of strict supervision systems for 

daily employee activities and assess the potential of contemporary technologies, such as 

real-time sensors for raw material monitoring, to improve production efficiency and 

product quality. For the company, routine employee training should be conducted to 

improve operational efficiency and FFB quality, emphasizing proper harvesting methods 

and post-harvest management. Implementing a strict supervision system and periodic 

performance evaluations would provide valuable feedback and identify areas for 

improvement. Performance-based incentive programs could motivate employees to 

achieve quality standards. Selecting high-yield palm varieties with superior FFB quality, 

optimizing transportation from plantation to mill, and using proper storage methods, such 

as cooling systems, are also essential to prevent damage. Regular quality analyses of oil 

content, Free Fatty Acid (FFA) levels, and contaminants should be performed. By 

adopting these measures, PT Sawit Inti Raya can enhance its raw material quality and 

improve competitiveness in the global palm oil market. 
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MANAGERIAL IMPLICATIONS 

The findings of this study highlight the critical need for PT Sawit Inti Raya to adopt 

more comprehensive quality control measures and strategic operational improvements. 

Management should prioritize the use of weather-tolerant plant materials to mitigate the 

impact of extreme weather conditions and invest in advanced technologies, such as real-

time maturity detection systems, to optimize harvesting schedules. Employee training 

programs focused on proper harvesting and post-harvest practices are essential to 

reduce defects caused by overripe or damaged FFB. Additionally, implementing 

Integrated Pest Management (IPM) strategies can help reduce the impact of pest-related 

defects. By integrating these measures, the company can enhance production efficiency, 

maintain high product quality, and remain competitive in the global palm oil market. 

 

RESEARCH LIMITATIONS 

This study has certain limitations that should be addressed in future research. The 

analysis was confined to three key defect types—environmental conditions, overripe or 

damaged FFB, and pest-related issues—without exploring other potential factors that 

may impact FFB quality. Furthermore, the study relied heavily on qualitative data from 

interviews and observations, which may be subject to bias or limitations in scope. 

Additional quantitative data, such as detailed metrics on harvesting timelines and pest 

control effectiveness, could provide a more comprehensive view. Future studies are 

encouraged to explore the role of technological advancements, such as predictive 

analytics and automated quality monitoring systems, in improving production efficiency 

and product quality in the palm oil industry. 
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